











































































































































































































































































































































Test case  
No.of stacks  
Stack height  
No.of containers  
No.of container groups  
No.of badly placed containers  
Mean no.





BF1 16 5 48 10 29 29.1 ＜1.0 20
BF2 16 5 48 10 36 36 ＜1.0 20
BF3 16 5 48 20 29 29.1 ＜1.0 20
BF4 16 5 48 20 36 36 ＜1.0 20
BF5 16 5 64 13 39 40.9 ＜1.0 20
BF6 16 5 64 13 48 48.85 ＜1.0 20
BF7 16 5 64 26 39 41.5 ＜1.0 20
BF8 16 5 64 26 48 49.3 2.1 20
BF9 16 8 77 16 47 50.05 1.9 17
BF10 16 8 77 16 58 58.7 ＜1.0 14
BF11 16 8 77 31 47 50.5 ＜1.0 14
BF12 16 8 77 31 58 58.35 ＜1.0 19
BF13 16 8 103 21 62 75.35 33.2 0
BF14 16 8 103 21 78 92.2 29.4 0
BF15 16 8 103 42 62 77.15 29 0
BF16 16 8 103 42 78 93.5 31.6 0
BF17 20 5 60 12 36 36.25 ＜1.0 20
BF18 20 5 60 12 45 45 ＜1.0 20
BF19 20 5 60 24 36 36.45 ＜1.0 20
BF20 20 5 60 24 45 45 ＜1.0 20
BF21 20 5 80 16 48 50.65 ＜1.0 20
BF22 20 5 80 16 60 60.7 ＜1.0 19
BF23 20 5 80 32 48 50.4 ＜1.0 20
BF24 20 5 80 32 60 60.65 ＜1.0 20
BF25 20 8 96 20 58 61.25 1.8 11
BF26 20 8 96 20 72 72.25 ＜1.0 18
BF27 20 8 96 39 58 61.25 4.1 14
BF28 20 8 96 39 72 72.45 ＜1.0 18
BF29 20 8 128 26 77 94.25 22.1 0
BF30 20 8 128 26 96 112.2 35 0
BF31 20 8 128 52 77 94.65 23 0
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This paper discusses an efficient search method for optimal solutions of the container
 
pre-marshalling problem by reducing the search space. This paper pursues an optimization
 
method preserving its optimality without heuristics, while most of the existing approaches
 
introduce heuristics for efficiency. Further, this paper demonstrates how the proposed approach
 
surpasses heuristic approaches in both optimality and efficiency.
Keywords:Combinational Optimization, Container Pre-Marshalling Problem, Optimization,
NP-Hardness,Logistics.
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